Gene delivery by dendrimers operates via different pathways in different cells, but is enhanced by the presence of caveolin.
In order to optimise and improve the efficacy of transfection mediated by dendrimers, it is essential to fully understand the mechanisms of cell entry and intracellular trafficking by these complexes. Previously, we have shown that gene delivery by dendrimers is dependent from cholesterol and membrane rafts. The inhibition of transfection by treatment with filipin III suggested that gene delivery might be occurring by a caveolin-dependent pathway. We therefore investigated the internalisation and transfection properties of dendriplexes using cell lines (HeLa and HepG2) that express few caveolae. We show that, in contrast to other cells, cholesterol depletion does not affect the ability of dendriplexes to transfect these cells. Inhibition of clathrin-independent, phagocytic and macropinocytic pathways also failed to inhibit transfection of these cells and endothelial cells. However, overexpression of caveolin 1 resulted in an increased rate of dendriplex uptake into HeLa, HepG2 and endothelial cells, and increased transfection efficiency. Furthermore, in endothelial cells, confocal microscopy demonstrated colocalisation of dendriplexes and caveolin 1. These data highlight that dendriplexes may use different internalisation pathways in different cells, and that caveolae form a preferential route for gene delivery by this non-viral vector.